In this paper we introduce a new flatness property of acts over monoids which is an extension of Conditions (P ) and (E), called Condition (EP ) and will give a classification of monoids over which all (finitely generated, cyclic, monocyclic) right acts satisfying Condition (EP ) have other flatness properties and also monoids over which all (cyclic) right acts satisfy Condition (EP ).
Introduction
Conditions (P ) and (E) are familiar properties of acts over monoids. There are classifications of monoids by these conditions. In this paper we introduce a new flatness property of acts over monoids which is an extension of Conditions (P ) and (E) called Condition (EP ) and will give a classification of monoids over which all (finitely generated, cyclic, monocyclic) right acts satisfying Condition (EP ) have other flatness properties, and also monoids for which all (cyclic) right acts satisfy Condition (EP ).
Throughout this paper S will denote a monoid. We refer the reader to ( [2] ) and ( [3] ) for basic results, definitions and terminology relating to semigroups and acts over monoids and to ([4] , [5] ) for definitions and results on flatness which are used here.
A right S-act A satisfies Condition (P ) if for all a, a ∈ A, s, s ∈ S, as = a s implies that there exist a ∈ A, u, v ∈ S such that a = a u, a = a v and us = vs . It satisfies Condition (P E ) if whenever a, a ∈ A, s, s ∈ S, and as = a s , there exists a ∈ A and u, v, e 2 = e, f 2 = f ∈ S such that ae = a ue, a f = a vf , es = s, f s = s and us = vs . It is shown in ( [1] ) that Condition (P E ) implies weak flatness. A right S-act A satisfies Condition (E) if for all a ∈ A, s, s ∈ S, as = as implies that there exist a ∈ A, u ∈ S such that a = a u and us = us .
We use the following abbreviations, weak pullback flatness = (W P F ). weak kernel flatness = (W KF ). principal weak kernel flatness = (P W KF ). translation kernel flatness = (T KF ). weak homoflatness = (W P ). principal weak homoflatness = (P W P ). weak flatness = (W F ). principal weak flatness = (P W F ). torsion freeness = (T F ).
Main Results
Definition 3.1 A right S-act A satisfies Condition (EP ) if for all a ∈ A, s, t ∈ S, as = at implies that there exist a ∈ A, u, v ∈ S such that a = a u = a v and us = vt.
It is obvious that (P ) ⇒ (EP ) and (E) ⇒ (EP ), but the converse of both implications are not true in general, for if (EP ) ⇒ (P ), then (E) ⇒ (P ) which is not true. If (EP ) ⇒ (E), then (P ) ⇒ (E) and so Condition (P ) implies strong flatness which is also not true. Therefore, the class of acts satisfying Condition (EP ) is larger than those satisfy Condition (E) or (P ). 2. For all x, t, t ∈ S, xtρxt implies that there exist u, v ∈ S such that xρuρv and ut = vt .
S/ρ satisfies Condition (EP ).
Proof. 
Condition (EP ) does not imply torsion freeness, otherwise Condition (E) implies torsion freeness which is not true by ([6, Proposition 4]). Thus Condition (EP ) does not imply those flatness properties that imply torsion freeness.
Therefore, it is natural to ask for a characterization of those monoids over which all right acts satisfying Condition (EP ) have other flatness properties. , eS is projective and so eS satisfies Condition (E). Thus aS satisfies Condition (E) and so as = at implies that there exist w 1 , w 2 ∈ S such that a = (aw 1 )w 2 and w 2 s = w 2 t. Thus a = a(w 1 w 2 ) and (w 1 w 2 )s = (w 1 w 2 )t. If w 1 w 2 = u, then a = au and us = ut.
Corollary 3.7 Let S be a monoid and A a right S-act. If A is regular, then A satisfies Condition (E).
Proof. By Theorem 3.6, it is obvious. 
All right S-acts satisfying Condition (EP ) satisfy Condition (P ).

All right S-acts satisfying Condition (EP ) are (W KF
).
All right S-acts satisfying Condition (EP ) are (P W KF ).
All right S-acts satisfying Condition (EP ) are (T KF ).
All right S-acts satisfying Condition (EP ) are (W P ).
All right S-acts satisfying Condition (EP ) are (P W P ).
S is a group.
Proof. Implications (1) ⇒ (3) ⇒ (4) ⇒ (5) ⇒ (7) and (1) ⇒ (2) ⇒ (6) ⇒ (7) are obvious. 
Now we suppose that I is a proper right ideal of S and let A = S I S = (1, x)S∪I∪(1, y)S. It is obvious that (1, x)S∪I and (1, y)S∪I are subacts of A isomorphic to S. Since S S is a regular act, then (1, x)S∪I and (1, y)S∪I are regular and so A is regular. Thus A is (P W P ).
If t ∈ I, then t = (1, x)t = (1, y)t and so there exist a ∈ A and u, v ∈ S such that (1, x) = au, (1, y) = av and ut = vt. Thus (1, x) = au implies for some s ∈ S \ I, that a = (s, x). Similarly, a = (s , y) for some s ∈ S \ I and so we have a contradiction. Thus S has no proper right ideal, that is for every s ∈ S, sS = S and so S is a group as required. 
S = {1}.
Proof. Implication (1) ⇒ (2) is obvious. 
All right S-acts satisfying Condition (EP ) satisfy Condition (P E
All right S-acts satisfying Condition (EP ) are (W F
All right S-acts satisfying Condition (EP ) are (P W F ).
S is regular.
Proof. (1) ⇒ (2). Since (E) ⇒ (EP ), then all right S-acts satisfying Condition (E) are flat and so by ([3, IV, 6 .7]), S is regular. Thus S is left P P and so by ([1, Theorem 2.5]), (W F ) ⇒ (P E ). Since flatness implies weak flatness, then the result follows. 
Since S is regular the equality as 1 = a t 1 implies that a t 1 = a t 1 s 1 s 1 for s 1 ∈ V (s 1 ). Since A S satisfies Condition (EP ), then by assumption there exists a ∈ A S and u, v ∈ S such that a = a u = a v and ut 1 = vt 1 s 1 s 1 .
From the last equality we obtain um = ut 1 n 1 = vt 1 s 1 s 1 n 1 = vt 1 s 1 m. Since m = s 1 n 1 , then s 1 s 1 m = m, and so we get
Suppose that k ≥ 2 and that the required equality holds for tossing of length less than k. From as 1 = b 1 t 1 we obtain equalities b 1 t 1 = b 1 t 1 s 1 s 1 for  s 1 ∈ V (s 1 ) and as 1 = as 1 t 1 t 1 for t 1 ∈ V (t 1 ) . Since A S satisfies Condition (EP ), then there exist a 1 , a 2 ∈ A S and u 1 , u 2 , v 1 , v 2 ∈ S such that b 1 = a 1 u 1 = a 1 u 2 ,  u 1 t 1 = u 2 t 1 s 1 s 1 and a = a 2 v 1 = a 2 v 2 , v 1 s 1 = v 2 s 1 t 1 t 1 . Therefore, we have the following tossings
of length 1 and
From the tossing of length 1, we have
Also from tossing of the length k − 1, we have 
Every right cancellable element of S is right invertible.
